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Abstract 
Biotechnology has been applied as one of the eco-techno-political technologies in the 21st century. Many countries have 
developed their technological strategies to improve their productivity in different fields. As Malaysia embarks on its drive to 
pursue biotechnology as one of the new income sources of the nation, biosafety and the safe transfer, handling and use of living 
modified organisms (LMOs) has become increasingly important. Biosafety ensure the potential adverse impact of modern 
biotechnology is minimised and managed in a manner that does not have a negative impact on biodiversity and human health. 
The aim of this paper is to review the current need for biosafety education in Malaysia and the strategies proposed for biosafety 
education. 
© 2011 Published by Elsevier Ltd. 
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1. Introduction 
   The importance of Biotechnology is well documented. It is important in agriculture for improvement of plant 
yields, animal yields and disease control strategies (Fitt and Llewellyn 1995; Peacock 1996). Biotechnology is used 
in the food industry for the production of novel foods, value added food stuff, food ingredients such as biopolymers 
used for secondary effect like emulsification, stabilization of emulsions, suspension of particulates, control of 
crystallization, inhibition of synthesis, encapsulation and film formation (Primrose 1986; Roller and Dea 1992). 
Modern biotechnology has resulted in the production of genetically engineered plants (Peacock 1996). This has 
resulted in the production of transgenic plants specifically developed for micronutrients enrichments, crop pests, 
disease, herbicide and abiotic stress resistance. Insecticidal genes from Bacillus thuringiensis have been inserted into 
cotton against Lepidopteran pesta, and into cauliflower against Helicovorpa armigera (Fitt and Llewelyn 1995; 
Peacock 1996). 
   Most countries have or are developing a system to regulate transgenic crops in response to concerns of 
environmentalists and consumers about the crops safety and pressures from the biotechnology companies and 
governments scientist who want regulations that assure people of their products safety and value. So far most of the 
regulations and enforcement mechanisms that have been put in place have focused on reducing the possibility of 
health and environmental problems of new products with no considerations of the costs that these regulations 
impose on society or the risks of inherent crop production practices. 
   Public knowledge, attitudes, and perception of biotechnology products are very important factors which determine 
ultimately whether biotechnology crops will become an important contribution to the world’s food supply. Recently, 
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studies have shown that the public is more willing to accept genetically modified (GM) products if the benefits are 
clearly demonstrated, and any fear addressed through public education. The aim of this paper is to review the current 
need for biosafety education in Malaysia and the strategies proposed for biosafety education. 
2. What Is Biosafety  
   Teng (2008) stated that biosafety is a generic term used to cover any aspect of safety issues associated with the 
potential or actual effects of genetically modified organisms on the ecosystem. During the late 1980s and early 
1990s the regulatory frameworks on both sides of the Atlantic had to deal with concerns about biosafety issues 
arising from the production and release of genetically modified organisms (GMOs). These regulations focused on 
potential risks to human health and environmental safety. According to Jaffe (2004), there are two key factors 
affecting the development of the regulatory frameworks for GM crops: pressure from agricultural products industry 
to obtain certainty that their products could be marketed provided regulatory requirements were fulfilled; and public 
concerns about the safety.  
    Different approaches were used to regulate genetically modified organisms (Nap et al. 2003). In the USA, Canada 
and Argentina, the regulation focused primarily on the product, whereas in the European Union (EU) countries it is 
process-based, meaning that all organisms produced by genetic engineering must be approved by the regulatory 
system prior to release. As product-based regulation, generally in Canada it focused on the novel traits or attributes 
introduced into the plant, and on plants and products with new characteristics not previously used in Canada 
irrespective of how these organisms were developed. While in a country that uses process-based regulation such as 
EU, any organism that falls under the definition of GMOs is prohibited unless it is approved by the authorities. 
However, process-based regulation and product-based regulation are similar in a number of ways. For examples, 
risk assessment is performed case-by-case and based on the same framework for the risk assessment procedures 
(Madsen & Sandoe 2007).     
   Risks to the environment are often difficult to assess, since they range from risks relating to the preservations of 
genetic diversity and the composition of the natural landscape to agricultural concerns, such as the risk of GM crops 
causing uncontrollable weeds (Madsen & Sandoe 2005). So far there has been no human health problems reported in 
connection with GM crops, which have been consumed by significant numbers of the USA consumers. As with 
environmental effects, only dramatic effects easily connected to engineered foods would likely have been detected. 
Because  GM  foods  are  not  labeled  in  USA,  people  suffering  ill  effects  would  have  difficulty  relating  them  to  
consumption of engineered products (Varzakas et al 2007).  
3. The Need for Biosafety Education 
   The ability to perform and utilize biosafety assessments requires appropriate technical expertise, reliable sources 
of science-based information, and the mechanisms to deliver credible, verifiable information to a broad array of 
stakeholders with varying perspectives and concerns. Biosafety regulation is key to ensuring the environmental and 
human safety of GMOs and giving the public confidence in GMO products. It is essential to have a strong, but no 
stifling, regulatory system that independently reviews and approves each product for safety before it is released into 
the environment or commercialized. There are varied perceptions about biotechnology and GE crops among policy 
makers and the general public in the East Africa region. These perceptions are influenced by reported benefits, 
perceived risks, and unfamiliarity with the technology, many prevailing uncertainties, and lack of confidence in 
available capacity to ensure safe use(Sengooba et al. 2008)..  
   Most enlightened stakeholders are aware that biotechnology has benefits such as higher yields in crops like cotton 
and maize. These benefits result from control of pests that decrease yield. The value of effective weed management 
through use of herbicide tolerant crops is quite striking, but many policy makers are not convinced that this is 
applicable to the small-scale farm situation most common in the region. Benefits through reduction of pesticide 
application for a crop like cotton are attractive, but have to be validated under local conditions. Reduced exposure of 
farmers to chemicals, less toxic herbicide runoff to surface water and groundwater, control of biotic and abiotic 
stress factors, reduced pre- and post-harvest losses, longer shelf life, reduced exploitation of natural habitats for food 
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crops, preservation of biodiversity, development of a broader range of crops suited for marginal areas (e.g. sorghum, 
cassava, pearl millet) are among the anticipated future benefits associated with biotechnology (Were and von 
Grebmer, 2003; Kohi, 2006). Other benefits attributed to biotechnology include improved crop quality, though the 
lack of real GM products in the region and distorted information often leads to the imagination that any abnormally 
high yields or big fruits are the result of genetic engineering.  
   The potential risks associated with biotechnology are very pronounced in the perceptions of policy makers and the 
general public worldwide. There is concern that genetic modification could affect the safety of food and animal feed 
and thus pose potential risks to human and animal health. It is feared that GM foods may cause allergic reactions, act 
as toxins or carcinogens, affect digestibility or cause drug resistance. The food safety concerns are not only based on 
what the food could cause, but also due to limited capacity in the region to perform testing. Labeling as consumer''s 
choice issue is another concern. Environmental safety concerns are very much influenced by what appears in the 
media which highlights the potential risks posed by GM products to agriculture, ecology and environment. Issues 
that have been raised include invasiveness, weediness, gene flow, impact on 'non-target' organisms, mixed virus 
infections, new pests and diseases and unexpected variability (Kohi, 2006).  
4. Issues Related To Biosafety Education
   Communicating information about biotechnology and biosafety faces a range of challenges due to different 
information needs and backgrounds of various stakeholders, perceived interests versus actual interests, and existing 
views of the technology that may influence receptiveness to information (Sengooba et al. 2008). Therefore, effective 
communication requires matching the proper speaker to the target group in order to enhance comprehension of 
audiences with diverse perspectives, levels of knowledge, and sophistication. Scientists and regulators should be 
involved in communication to help assure that facts are not distorted, over-simplified, or sensationalized. 
   Effective risk communication must deliver accurate and well presented information and ensure transparency and 
openness at all levels (Sengooba et al. 2008).. An interactive exchange of information and opinions throughout the 
risk analysis process is important to clarify misconceptions and promote understanding. Constraints to risk 
communication in agricultural biotechnology include uncertainty, complexity and incompleteness of biosafety data, 
e.g., not all non-target organisms can be studied, testing cannot be done indefinitely, and standards for testing are 
not universally accepted. Thus the outcomes of risk assessments are estimates, and conclusions reflect value 
judgments. There is also distrust and scepticism stemming from disagreement among experts, lack of co-ordination 
among risk management organizations, inadequate risk communication skills, and a history of arrogance, distortion 
and exaggeration from groups on both sides of the issue. Thus the problem of risk communication is not so much to 
regain trust as to function without it. Psycho-social factors that determine how people process information about risk 
also have to be taken into consideration for effective communication. 
   Other constraints in biotechnology communication include limited resources and selective reporting by news 
media. In most cases, communicating about biotechnology is not a high priority for limited public funds, and the 
media tend to select stories about unusual situations such as verbal confrontations rather than agreements, or 
sensational situations such as disasters that may be imagined or real. Reporters tend to exaggerate “outrage factors”, 
heightening perception of risk (Chartier and Gabler, 2001). Truth in journalism is different from truth in science; 
journalists  will  try  to  obtain  information  from accessible  sources  and present  both  sides  of  an  issue  as  if  they  are  
equally important (Chartier and Gabler, 2001). 
   The ensuing discussion raised several points relative to the presentation of biosafety information. There is need to 
develop different approaches and messages for communicating biotechnology to different target groups. The content 
and packaging of the messages is very important, especially with respect to presentation of potential risks(Sengooba 
et al. 2008). Presenting risks as real instead of potential may cause misquotation and misinterpretation. The lack of 
information on biotechnology products in current use was viewed as a further challenge to communication and 
reducing misconceptions. Several studies highlighted the role of scientists and the media including the need to be 
more proactive in training scientists to become media reporters, or to provide journalists with skills in 
communicating about science. It was also emphasized that scientists need to be ready to provide media with 
information immediately when contacted to avoid misinformation, and that they should also communicate with 
others in their institutions to minimize misunderstanding and misinformation. 
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5. Biosafety Education In Malaysia 
   In Malaysia, biosafety regulation has been enacted and is known as the Biosafety Act 2007. The new regulation 
consists of 7 parts which give details according to the respective activities. Part 1 introduce the regulation including 
citation and commencement, non-application, interpretation as well as the fees pertaining to activities that will be 
carried out. The establishment of an institutional biosafety committee is elaborated in part 2 and the approval for any 
release activities and importation of living modified organisms are covered in part 3, followed by the information on 
certificate of approval and notification in part 4 and 5. The procedure for appeal and miscellaneous are further 
conferred in part 6 and 7.  
   Even though, biosafety is an important area that everyone should be concerned of, but in Malaysia, when we come 
across this term not many people can give the accurate meaning or described the related details. The development of 
biotechnology worldwide is highly advanced and its safety aspects should be taken into account as well. So there is 
an  need to  expose  biotechnology and its  issues  to  people  and let  them know what  they  are  dealing  with  through 
education. This is a way to improve and encourage them to learn and conceived more knowledge pertaining to 
biosafety issues. There are many ways and conducts that can be done to convey the knowledge to them. All parties 
have to play their role in educating and giving exposure not only in schools and at university levels, but also to the 
public.  For  example,  biosafety  issues  can  be  included  as  a  minor  subject  or  some  kind  of  general  knowledge  at  
schools. However, at higher level of education such as at university, a more suitable and effective approach will be 
to introduce biosafety as a compulsory subject. For the public, the approaches should be done in a more practical 
way, since their academic background is diverse. Several approaches that, can be adopted including conducting 
workshops, seminars, forums as well as small discussion groups and the dissemination of more information on 
biosafety issues in the general media such as newspapers, radio and televisions.  Modern biotechnology products 
hold many potentials for the betterment of people and the society.  However, there are also a lot of uncertainties 
regarding GM products worldwide. So biosafety education can be one of the precautionary aspects and steps to get 
the public prepared with what they are facing and dealing with.    
6. Conclusion 
  To cater to the needs to implement biosafety education, several prioritized recommendations should be approached. 
In the first place to improve education and communication, the primary recommendation for university is to define 
the key curricular needs and components, and establish mechanisms to allow for exchange of information and 
materials among institutions and countries.  Biosafety aspects of health, food, agriculture, and environmental safety 
concerns should be included so that the curriculum will extend beyond biotechnology applications. Academic and 
non-academic education programs should be structured to facilitate improved biosafety components in all aspects of 
society and the environment. 
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